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PROJECT APOLLO 

END ITEM SPECIFICATION 
BOILERPLATE NUMBER 26 

1. SCOPE 

1. 1 Scope. - 
Apollo spacecraft  consisting of a launch escape system (LES), command 
module (CM) , service module (SM), and adapter hereinafter r e fe r r ed  to 
a s  Boilerplate Number 26. 

This specification defines the requirements for  a simulated 

1.1. 1 
follow s : 

Specification Organization. - This specification is organized as 

Basic section 

Appendix A - Drawings 

Appendix B - Process  Specifications 

Appendix C - Material Specifications 

Appendix D - Procurement Specifications 

Appendix E - Flight Instrumentation 

1.1.2 
mic ro  -meteoroid experiment. 

Mission. - Boilerplate Number 26 is the second vehicle for  the 

1.1. 3 Objectives. - 
vehicle qualification and micrometeoroid experiment. 
will be determined by MSFC. 

Boilerplate Number 26 shall be used for  the launch 
Test objectives 

2. APPLICAaLE DOZUMEiu’TS 

2.1 
the date of contract form a par t  of this specification to the extent specified 
herein. 

Applicability. - The following documents of the issue in  effect on 

1 
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2.1.1 Government Documents. - 
SPECIFICATIONS 

MIL-E-5400 Electronic EQZlipment, Aircraft, 
General Specification for 

MIL-I- 85 00 Interchangeability and Replaceability 
of Component Parts for Aircraft and 
Missiles, Specification for 

M L L - L - ~ ~ ~ O  Lubricating, Aircraft, General 
Specification €or 

MIL-R-27542 Reliability Program Requirements 
for Systems, Subsystems, and 
Equipment , Specification for 

STANDARDS 

MIL-STD- 130 Identificatfon Marking of U. S. 
Military Property 

2.1.2 Non-Government Documents. 

SPECIFICATIONS 

North American Aviation, Inc. , 
Space and Information Systems Division (NAA/S&ID) 

MA 0116-012 Preparation for Delivery and Transport 
of Apollo Boilerplates, Specification 
for 

MC 999-0002B Electromagnetic Interference Control 
for the Apollo Space System, 
Specification for 

2 
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OTHER DOCUMENTS 

SID 62-109 General Test  Plan, Research and 
Development for  Project  Apollo 
Spacecraft, dated March 1963 

SID 62-223 Apollo P rogram Plan 

SID 63-143 Actual Weight and Balance 
Report Boilerplate Number 26 

SID 63-313 Apollo Master Spacecraft 
Sp e c i  fic a ti on 

DRAWINGS 

North American Aviation. Inc. 

Space and Information Systems Division (NAA/S&ID ) 

B14-000024 Finish Specification Apollo 
Boilerplate, Complete 

~14-000002-25 i  Generai Assembiy, Boilerplate 
Number 26 

B15-000002-221 General Assembly, LES 15 

Bl6-000002-281 General Assembly, CM 26 

B17-000002-221 General Assembly, SM 11 

B18-000002-251 General Assembly, Adapter 16 

B18-320113 Structure,  Inser t  

2.2 
as follows: 

Precedence. - The order  of precedence in case  of conflict will be 

(a) The contract 

(b) This specification 

(c) Other documents referenced herein 

3 
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3. REQUIREMENTS 

3. 1 General. - The following paragraphs delineate the requirements 
for  design, fabrication, assembly, and performance for  Boilerplate 
Number 26. Systems and subsystems development plan philosophy is 
reflected in SID 62-223, Apollo P rogram Plan. 

3. 1. 1 Weight. - Weight, center of gravity, and moments of inertia 
data for  Boilerplate Number 26 shall be presented in Specification 
SID 63-143. 

3. 1. 2 
and load criteria. 

Materials. - Materials shall be compatible with design, weight, 

3. 1. 2. 1 
26 emphasize employment of proven manufacturing techniques and methods 
to the greatest  possible extent. 
"off - the - shelf' I components fabricated by dependable manufacturers . 

Fabrication. - Structural  design concepts of Boilerplate Number 

Maximum use  shall be made of developed 

3. 1. 3 
rational design principles as specified in  Specification SID 63-313. 

Design Criteria.  - Design cr i te r ia  shall be in  accordance with 

3. 1. 3. 1 
control shall be in  accordance with Specification SID MC 999-0002. 

Electromagnetic Interference. - Electromagnetic interference 

3. 1. 3. 2 
plate Number 26 shall be a s  specified in  Specification SID 63-313. 

Environment. - The envi;onmental design c r i te r ia  for Boiler- 

3. 1. 3. 3 
designed with provisions for  system and integrated system checkout 
and tes t  capabilities. 

Checkout Provisions. - Boilerplate Number 26 shall be 

3. 1. 4 
Program shall be in accordance with Specification MIL-1-8500 and shall 
apply to all completely finished assemblies ,  components, and par t s  
which shall be capable of being readily installed, removed, o r  replaced 
without alternation, misalignment, o r  damage to par t s  being installed o r  
to adjoining parts. No fabrication operations, such a s  cutting, filing, 
drilling, reaming, hammering, bending, prying, o r  forcing, shall be 
required for installation. 

Interchangeability. - Interchangeability a s  defined for  the Apollo 

4 
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3. 1. 4. 1 
of electronic equipment shall be in accordance with Specification MIL-E-5400, 
where applicable. 
P r o g r a m  shall require  that mechanical and electr ical  interchangeability 
shall  exist  between like assemblies ,  subassemblies , and replaceable par t s  
be easily effected without physical o r  e lectr ical  modification to any pa r t  of 
the equipment, including ; cabling , wiring, and mounting and without 
resor t ing to selection; however, adjustment, tr imming, o r  calibration may 
be made. 

Interchangeability of Electronic Equipment. - Interchangeability 

Interchangeability of electronic equipment for  the Apollo 

3. 1. 5 
P rogram,  shall be in accordance with Specification MIL-1-8500 and 
shall  apply to par t s  which may require additional work o r  operations 
during installation. This may include such additional operations as 
drilling, reaming, cutting, filing, tr imming, shimming, o r  other means , 
normally associated with installing the original assembly into the end item. 
Replaceable par t s  shall be designed to permit  replacement under field 
maintenance conditions. 

Replaceability. - Replaceability, a s  defined for the Apollo 

3. 1. 6 Finish. - Finish requirements shall be a s  specified in SID Drawing 
B14-000024. 

3. 1. 7 
i n  accordance with Specification MIL-STD-1 SO. 

Identification and Marking. - Identification and marking shall be 

3. 1. 8 
shall  be in  accordance with the requirements of Specification SID 
MA 0201 -0208. 

Identification and Traceability. - Identification and traceability 

3. 1. 9 Lubrication. - Lubrication of components, where required,  shall  be 
in  accordance with the requirements of Specification MIL-L-6880. 
petroleum-base lubricants shall  be used. 
base,  fluorolube, oxylube 702, and dry film type. Lubrication shall not 
cause any toxic o r  flammable substances to occur in the CM o r  in the 
errvi ronlr-erztal c nnt 1-01 system. 

No 
Lubricants shall be of the silicone 

3. 1. 10 Reliability. - An integrated reliability program, generally in 
accordance with Specification MIL-R-27542 , shall be conducted throughout 
the design, development, and fabrication, and checkout and acceptance of 
Boilerplate Number 2 6 .  

5 
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3. 2 Configuration, - 
i n  Figure 1. 
B14-000002-25 1. 

The configuration of Boilerplate Number 26 i s  shown 
F o r  detailed configuration information, re fer  to SID Drawing 

3.2. 1 Launch Escape System. - The LES shall consist of the following 
major  components: 

(a) Nose cone 

(b) Pitch control motor cover 

(c )  Tower jettison motor 

(d) Launch escape motor (empty case)  

(e )  Structural  skir t  

( f )  LES tower 

(g)  LES tower separation sequencer 

3.2.1. 1 Nose Cone. - The LES nose cone shall provide capabilities for  
mounting, in the nose cone apex, a NASA furnished Q-Ball assembly and 
wiring from the Q-Ball interface to the booster interface. 
for  accomodating 1,500 pounds of lead ballast  within the ballast enclosure 
shall a lso be made. 

Provisions 

3. 2. 1. 2 Pitch Control Motor Cover. - 
the pitch control motor nozzle opening. 

A cover shall be provided to close 

3. 2. 1. 3 Tower Jett ison Motor. - The tower jettison motor shall be a 
solid propellant motor 55. 6 inches in  length and 26 inches i n  diameter. 
The motor shall have two fixed thrust  nozzles canted 30 degrees f rom the 
mean motor centerline. The resultant thrust  axis shall be located 2. 5 
degrees plus o r  minus 30 minutes f rom the mean motor centerline of 
the pitch plane. 
which includes the interstage s t ructure ,  shall  develop 33,000 pounds of thrust  
and shall f i re  for  1. 2 seconds. 
pyrogen type igniter which shall utilize two hotwire initiators. 

The jettison motor shall weigh approximately 534 pounds, 

The rocket motor shall be ignited by a 

6 
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3.2.1.4 Launch Escape Motor. 
iner t  empty launch escape m o t o r  case with nozzles removed. 
183 inches in length and 26 inches in diameter and shall provide interstage 
structure between the LES j ettison motor and structural  skirt.  

- The launch escape motor shall be an 
It shall be 

3.2.1.5 Structural Skirt. - A structural  skir t  assembly shall be utilized 
to mount the launch escape motor to the tower. 
of a forged ring with longerons, welded to a shear skin, that shall t ransfer  
uniform load f rom the launch escape motor to four points at  the launch escape 
tower legs. 

The skir t  shall be constructed 

The structural  skirt  shall be bolted to the LES tower. 

3.2.1.6 Launch Escape Tower. - The launch escape tower shall be a 
four-legged welded tubular alloy, truncated rectangular cross-sectioned 
pyramid, 120 inches in length with a base 46 inches by 50 inches. The 
tower shall fo rm the intermediate structure between the CM and the launch 
escape motor.  At the bottom of the tower, quick-release mechanisms 
shall be incorporated to  attach the tower to the CM inner structure. 
tower structure shall be covered with ablative mater ia l ,  Buna-N rubber 
sixty per cent si l ica filled. 

The 

3.2.1.7 LES Tower Separation Sequencer, 
sequencers shall control , upon receipt of tower separation signal , (1) 
launch escape tower separation and (2)  ignition of the LES jettison motor ,  
The separation signals shall be transmitted through redundant busses , 
A and B, 

- The two LES tower separation 

3-2.1.8 Electrical  System. - The LES electrical  system shall consist 
of the following major  components: 

(a) Mission sequencer (located in CM) 

(b) Wiring harne s se s and associated attachments 

(c) Hotwire init iators 

(d) Hc?twire fir ing units 

(e) Associated pyrotechnic batteries,  wiring, and attachments. 

3.2.1.8.1 Mission Sequencer. - The mission sequencer shall automatically 
control LES tower separation sequencer and CM-SM separation. Other 
functions of the mission sequencer a r e  undetermined a t  this date. 

7 
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3 .  2. 1. 8. 2 
shall be bonded to  the exter ior  of the launch escape motor and associated 
redundant harnesses  shall be integral  to the tower s t ructure .  The wiring 
harnesses  shall provide the means of connecting the rocket motor and 
separation circuits with the sequence control lers  and the instrumentation 
components with the communications equipment. 
shall have a breakaway type plug that shall permit  the harness  to be detached, 
at the separation plane, when the launch escape tower i s  jettisoned. 

LES Electrical  Wiring Harness.  - Redundant wiring harnesses  

Each tower s t ructure  harness  

3. 2. 1. 8. 3 Hotwire Initiators. - 
high resistant wi res  threaded into pyrotechnic car t r idges which f i re  the 
igniter of the rocket motor. The init iators shall be redundant for  increased 
reliability. 

The hotwire init iators contain two electrical  

3 .  2. 1. 8. 4 Hotwire Firing Units. - The hotwire firing units shall  be 
pyrotechnic car t r idges which shall be detonated by current  passing through 
the high resistant e lectr ical  hotwire initiators. The pyrotechnic car t r idges 
shall then fire the rocket motor igniters.  

3. 2. 1. 8. 5 Pyrotechnic Batteries.  - The pyrotechnic bat ter ies  for the LES 
shall be housed in the CM. Electr ical  wiring shall  provide the means by 
which current  will be ca r r i ed  f rom the bat ter ies  to the pyrotechnic firing 
units. 

3 .  2. 1. 9 Umbilical System. - The umbilical system shall contain electr ical  
wiring between the CM and LES. The umbilical shall be detached by s t ra in  
on the lanyard type disconnect when the LES jett ison motor  causes CM-LES 
separation. 

3 .  2. 1. 10 
the following: 

Pyrotechnic System. - The pyrotechnic system shall consist  of 

(a) Pyrotechnic bat ter ies  

(b) Hotwire init iators 

( c )  Disconnect assemblies .  

3.2. 1. 11 The LES tower separation 
system shall consist  of explosive bolts, used for LES tower- CM 
attachment, and flexible l inear  shaped explosive charges placed beneath 
the four attachment explosive boltheads that s ecc re  the tower to the CM. 

LES Tower Separation System. - 

8 -lAL 
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Redundant hotwire initiators shall be used to detonate the explosive bolts 
and flexible l inear  shaped explosive charges. The hotwire init iators shall 
be actuated by 28 volt dc signals which shall be received f rom the redundant 
L E S  tower separation sequencer. To accomplish LES tower jettison, the 
tower separation sequencer will simultaneously: apply detonation signals to  
the explosive bolt initiators and the tower jettison motor firing units. The 
LES assembly will be released and propelled clear  of the boilerplate 
trajectory.  

3. 2. 2 Command Module. - The CM shall consist of the following: 

(a) CM structure  

(b) Mission sequencer 

(c) Electrical  power system 

(d) The R and D communications equipment 

(e) The R and D instrumentation equipment 

(f ) Environmental Control System (ECS). 

3.2. 2. 1 
141 inches high and 154 inches in  diameter a t  the base with a net weight of 

Command Module Structure. - The CM shall be of conical design, 

approximately 9000 pounds. 
with a skin thickness of approximately 0. 190 inch. 
provided a t  the forward bulkhead to engage the launch escape tower legs. The 
configuration of the CM shall be in accordance with SID Drawing B16-000002-281 
and shall be s imilar  to the ultimate spacecraft CM. All equipment in  the CM 
shall be placed as near  a s  possible to the position to be occupied in  the 
ultimate spacecraft CM. The CM structure  shall include the following: 

The structure shall be fabricated f rom aluminum 
Attach fittings shall be 

(a) Cabin housing 

(b) Heat shield s t ructure  

(c )  Separation system 

3. 2. 2. 1. 1 
alloy welded into two subassemblies, (1) the forward crew compartment 
and (2) the a f t  crew compartment. 
together and the aft skir t  f r ames  and skin shall be attached by mechanical 
fa s t  ener  s. 

Cabin Housing. - The CM shell shall be constructed of aluminum 

The subassemblies shall be bolted 

."  
V 
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3.2.2. 1 .2  Forward Bulkhead and Egress  Tube- - 
st ructure  shall consist  of a double skin with riveted stiffeners. 
skin shall  be attached to s t i f feners  by blind fasteners .  
consfst of a welded sheet tube of aluminum welded to the forward bulkhead. 
A cover plate shall be bolted to  the top of the egress  tube. 

The forward bulkhead 
The closeout 

The eg res s  tube shall  

3.2.2. 1 .3  
shall consist of multi-st iffeners welded to the outer skin. The stiffeners 
shall consist of four main longerons attached to the launch escape tower 
fittings in the forward bulkhead and terminate  in the mid-ring splice joint 
at the aft end of the forward section of the crew compartment. 
secondary longerons shall  be utilized for  load t ransfer  f rom the forward 
bulkhead to the mid-ring. The remaining stiffeners shall  a s s i s t  the skin 
in  resist ing airloads.  

Forward Crew Compartment. - The forward c rew compartment 

Several  

3. 2. 2. 1. 4 
shall consist of a sidewall with st iffeners,  corresponding to those of the 

Af t  Crew Compartment. - The aft section of the c rew compartment 

forward section of the crew compartment,  f rom the mating aft section 
of the crew compartment mid-ring to the machined ring forging at the 
junction of the sidewall and the floor. 

3. 2. 2. 1. 4. 1 Aft Heat Shield. - 
as necessary,  shall be added to the aft heat shield to provide access  to the 
micro-meteoroid pyrotechnic t ie point. A 15 inch hole shall a l so  be added 
to the aft bulkhead. A doubler, door, and seal  shall be included. 

A 15 inch diameter hole, with reinforcement 

3.2.2. 1 .5  Apex Forward Compartment Heat Shield Cover. - The apex 
forward compartment heat shield cover s t ruc ture  shall form the forward 
section of the CM structure  and shall consist  of an  aluminum alloy skin 
and stiffeners utilizing riveted and bolted construction. 
skin shall  be used to insure  a smooth surface.  
aluminum. 

A lightweight inner 
The nose cone will be 

3. 2. 2. 1. 5. 1 The CM exter ior  shall  be provided with 
suitable cork insulation to protect the module f rom aerodynamic heating 

CM Insulation. - 

during the launch phase. 

3.2.2. 1 .6  
interior.  
and shall be bolted into place. 
the head of the center  couch position. 

Access Hatch. - The main hatch shall provide access  to the CM 

It shall be located in  the CM sidewall over 
The hatch shall be constructed of reinforced aluminum plate 

10 
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3.2. 2. 1.6, 1 Access Doors. - Access doors shall be provided in the skir t  
s t ructure  for servicing the heat shield attach struts.  
be provided in  the forward crew compartment s t ructure ,  90 degrees apar t ,  
for  telemetry antennas. 

Four  openings shall 

3. 2. 2. 1. 7 
located on the lower skir t  of the CM a t  station Xc 24. 12. 
be circumferentially centered 22. 32 inches f rom the -Z axis toward the 
-Y axis. The other shall be centered 3.91 inches f rom the t Z axis 
toward the t Y axis. 
and aerodynamic character is t ics  of the ultimate spacecraft scimitar  
antenna 6. 

Scimitar Antenna. - Two simulated scimitar  antennas shall be 
One antenna shall 

The antenna shall simulate the s ize ,  wkight, shape 

3. 2. 2. 1. 8 
vent shall be installed on the CM. 
and glass  laminate with a n  attaching holddown secured to the SM. 

Dummy CM Vent. - A dummy CM aft equipment compartment 
It shall be constructed of sheet metal  

3. 2. 2. 1. 9 
control LES-CM and CM-SM separation. 

Mission Sequencer. - The mission sequencer shall automatically 
Other possible functions of the 

miss ion  sequencer will be a t  the discretion of the MSFC. 

3 . 2 .  2. 1.10 
and distribute electrical  power and shall consist of the following major  

Electrical  Power System (EPS). - The CM EPS shall supply a 
components : 

(a) Main power batteries 

(b) Pyro  -batteries 

( c )  Electrical  distribution system 

(1 ) CM-LES umbilical 

(2)  CM-SM umbilical. 

3. 2. 2. 1. 11 
requirement for  R and D communications equipment in  Boilerplate 
Number 26. 

R and D Communications Equipment. - NAA/S&ID has no 

3.2. 2. 1. 12 
requirement f o r  R and D instrumentation equipment in  Boilerplate 
Number 26. 

R and D Instrumentation Equipment, - NAA/S&ID has no 

I: ..* d e- 
l l  

SID 63-695 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

3. 2. 2. 1. 13 
for  an  ECS in  Boilerplate Number 26. 

Environmental Control System. - NAA/S&ID has  no requirement 

3. 2. 2. 1. 14 
positive tension t ies  through the three  SM compression pada. 
preloaded tension s t raps  shall be secured to the CM inner  s t ruc ture  and the 
SM at the upper beam, 

CM-SM Attach System. - The CM-SM attach sys tem shall  utilize 
The th ree  

3. 2. 2. 1. 15 
not provided for Boilerplate Number 26. 

CM-SM Separation. - Capaljil5ty for  CM-SM separation is  

3. 2. 3 
and 154 inches in  diameter,  
construction consisting of skin, longerons, and f r ames .  

Service Module. - The SM shall be a cylinder 124 inches in  length 
The s t ructure  shall  be aluminum semi-monocoque 

3. 2. 3. 1 
be installed at station 325. 

SM Reaction Control System (RCS). - The SM RCS engines shall 
The RCS quad packages shall  be dummy motors  

simulating the size, weight, shape, location, and aerodynamic charac te r i s t ics  
of the ultimate spacecraft  RCS. 

3. 2. 3. 2 CM-SM Fairing, - The boilerplate shall include a fairing between 
the CM and SM. 
lef t ,  by the curvature of the CM aft heat shield, when the CM i s  mated to 
the SM and is  resting on the compression pads, 
mechanism and a fixed CM-SM umbilical shall  be housed within the 
fairing. 
ablative material .  

This fairing shall  provide closure of the gap which will be 

An iner t  separation 

The fairing shall be removable and shall be surfaced with cork 

3. 2. 3. 3 
and SM. 
construction 52 inches in  length and 154 inches diameter.  

SM Insert .  - 
The inser t  shall be a n  aluminum cylinder of semi-monocoque 

The SM inser t  shall be located between the adapter 

3. 2. 3. 4 
monocoque construction 92 inches in length a d  154 inches diameter.  
It shall be located between the SM inser t  and the S-IV stage of the 
S-I Launch Vehicle. 

Adapter. - The adapter shall be an  aluminum cylinder of semi-  

3. 2. 3. 5 SM Purging. - 
GSE GN2 purging lines. 

Provisions shall  be made in the SM to attach 

3. 2. 3. 6 SM Protective Bulkhead. - A protective bulkhead shall be attached 
to the lower ring in the SM adapter.  This bulkhead shall be a n  air conditioning 
b a r r i e r  to isolate the S-IV cooling system f rom the adapter  cavity. 

12 
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3. 2. 4 
will be Saturn I Block I1 configuration. 

Launch Vehicle. - The launch vehicle for  Boilerplate Number 26 

3. 3 
be outlined by the MSFC. 

Performance. - The performance of Boilerplate Number 26 will 

3. 3. 1 Trajectectory Parameters .  - To be determined by the MSFC. 

3. 3. 2 Flight Plan. - To be determined by the MSFC. 

4. QUALITY ASSURANCE 

4. 1 General Quality Assurance Provisions. - The principal contractor 
(S&ID) shall be responsible for the performance of all inspection 
requirements as specified herein.  Except a s  otherwise specified, the 
principal contractor may utilize his own o r  any other inspection facilities 
and services  acceptable to the NASA. Inspection records of the examina- 
tions and tes ts  shall be kept complete and available to the NASA as specified 
in  the contract. 

4. 2 Principal Contractor 's  Quality Assurance Program. - The principal 
contractor shall establish a quality assurance  program in accordance with 
the requirements of paragraph 2. 5 of Exhibit A of the contract. Inspections 
and tes t s  to determine conformance of Boilerplate Number 26 to contract  
and specification requirements shall be conducted p r io r  to sl;bmission of the 
a r t ic le  to the NASA for  acceptance. 

4. 2.  1 
historian and accumulate applicable data on spacecraft  tes ts ,  plans, and 

Reliability Data. - The principal contractor shall act  as a tes t  

performance from preparation to delivery. 
qualitative and quantitive assessments  of reliability and performance of 
each system, and of the ultimate spacecraft. 
o ther  appropriate data, such a s  acceptance data, shall be integrated with 
that accumulated f rom pr ior  tes ts  to form assessments .  Thus, a 
probability of success  may be provided fo r  any given phase of the mission. 

The data shall be used in 

This data, together with 

4. 3 
for  acceptance shall  be subjected to a visual examination to determine 
conformance io mater ia l s ,  design, construction, dimensions, color and 
finish, product marking, and workmanship. 

Examination. - Each assembly and all major  components submitted 
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4. 3. 1 The principal contractor shall ascer ta in  that, 
p r ior  to assembly, all par t s ,  components, assemblies,  and systems 
procured under separate specifications o r  drawings hs-. 3 been inspected, 
tested, and accepted in  accordance with their  respective specifications 
o r  drawings, 

Components. - 

4. 4 Tests.  - Each assembly, major component, and system submitted 
for  acceptance shall be subject to performance tes t s  as specified in  
applicable documents including Specification SID 62 - 109. 

5. PREPARATION FOR DELIVERY 

5. 1 Preservation, Packaging, and Packing. - Preservat ion,  packaging, 
and packing shall be in  accordance with the principal contractor 's  
procedures specified i n  SID Process  Specification MA 01 16-012. 

6. NOTES 

6. 1 
delivered separately to the MSFC for  instrumentation. 
will be delivered at a l a t e r  date. 

Delivery of Modules. - The SM, Adapter and Inser t  will be 
The LES and CM 

C.*. 
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JETTISON MOTOR 
PITCH CONTROL (LIVE) 

LAUNCH ESCAPE 
MOTOR (SIMULATED) 

LAUNCH ESCAPE TOWER 
(SPACECRAFT STRUCTURE) 

COMMAND MODULE 
BOILERPLATE 

EXPLOSIVE BOLT SEPA 
SYSTEM (SPACECRAFT) 

SERVICE MODULE 
RCS MODULES BOILERPLATE 
(SIMULATED) (ALUM1 N UM) 

ADAPTER WITH 
AIRCONDITIONING 
BARR1 ER BO1 LERPLATE 

INSTRUMENT UNIT 
TEMP. CONTROL 

S-IV STAGE 

S- l  STAGE 

AS REQUIRED 

Figure 1.  Boilerplate Number 26 Configuration 
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APPENDIX A 

DRAWINGS 

1 .  Scope. - The following list constitutes the top drawin 
components for  Boilerplate Number 26. 

5 f major  

Nomenclature 

General Assembly B P  26 
General Assembly LES 15 
Body Group Assembly 
Tower Assembly 
Tower Structure 
Skirt  As sembl y 
Power System Installation, Complete 
Rocket Motor Set 
Electr ical  In stallation, Complete 
Electr ical  Installation, Tower 
Wiring Diagram 
Electr ical  Installation, Motor 
General Assembly, CM 26 
Structure Assembly C o r ~ p l e t e  CM 26 
Structure  Assembly 
Structure ,  Aft Crew 
Aft Bulkhead 
Bulkhead - Forward Assembly 
Structure  - Aft Heat Shield 
Cover Installation, Ablative 
Electr ical  Installation, Complete 
Electr ical  Installation, Crew Compartment 
Wiring Diagram 
Cover - Sequencer 
Eie c t r ic  a1 In stallat ion, Forward Compartment 
Electr ical  Installation Aft Compartment 
General  Assembly, SM 11 
Structure ,  Complete 
Structure ,  Assembly 
Support Assembly 

0 

Number 

B14-000002-251 
B15-000002-221 
V15-300001-71 
V15-300100-11 
V15 - 3 001 02-241 
V15-300202-41 
B15-400001- 11 1 
B15-410001-41 
B15-450016 
B15-451401 
B 1 5 -45 040 1 
B15-451410 
B16-000002-28 1 
316-300016 
B16-301006-401 
B16-311006 
B16-301081 
B 16 -3 01 073 -401 
B16-327006-91 
B16-320013 
B16-450016 
B16-451401 
B 1645043 0 
B16-451207-11 
B 16-45640 1 
B16-457401 
B17-000002-221 
B 17 - 3 00026 
B17-320101 
B17-320140- 101 

-.. - )r, R A- 1 
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Nomenclature 

APPENDIX A (Continued) 

DRAWINGS 

Number 

Fair ing Installation and Assembly 
Fair ing Assembly 
Electrical  Installation, Complete 
General Assembly - Adapter 11 
Structure Complete 
Structure Insert  

B17 -320 142 
B17-320141 
B17 -4500 16 
B18-000002-221 
B18-300016 
B18-320113 
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APPENDIX B 

Process  Specifications 

1. 
Specifications for the Apollo Program, 
fabrication of Boilerplate Number 26 shall be as se t  forth on the face of 
the boilerplate drawings. 
Specifications applicable to Boilerplate Number 26 . 

Scope. - Section I constitutes a l i s t  of approved General P rocess  
Those processes  required in the 

Section I1 constitutes the list of Specific P rocess  

Section I 

Number Nomenclature 

AAOl 01 -004 Semi-conductor, Electrically Insulated, Heat 
Dissipating , Stud Mounted, Installation Procedure 
for 

AAOlO6-020 

0 
AAOl08-005 

AAOlO9 -0 12 

AA011O-002 

AAOll6-022 

FA1-38 

FA2 - 101 

FA2-102 

Sealing and Moisture Proofing of Glass and Ceramic 
Components with Polydimethyle Siloxana Fluids 

Application of Corrosion B a r r i e r s  Between 
Dissimilar Meta l  

General Procedure for Brush Type Electroplating 

Solvent Vapor Degr easing 

Application of a Strippable Protective Coating to 
Painted and Plastic Surfaces 

Bonding of, Metal Honeycomb Sandwich P a r t s  Using 
a Vinyl Phenolic Adhesive in  Film Form 

Sealing Electrical W i r e  Bundles Passing Through 
Bulkheads Subject to 400F 

Encapsulation of Wire Harness  Junction for Ground 
Handling Equipment 

B-1 
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Number 

FA 2 - 1 0 3 

FA2-16 

F A 2  -23 

FA2-90 

FA6 -1 3 0 

FA6-199 

FA6-2 

FA6-236 

FA6-91 

FA7-16 

FA7 -17 

FA7 -34 

FA7-35 

FA7 -43 

FA7 -44 

APPENDIX B (Continued) 

Nomenclature 

Fume Tight Sealing of Electrical  Wire Bundles with 
Normal Operating Temp 275-350F 

Faying Surface Sealing for Areas  with Normal 
Operating Temperatures  f rom -65 to 22F 

Impregnation of Ceramic and Plast ic  Parts 

Sealing Electric Terminations, Subject to 
Temperatures  Up to 300F 

Machining of Aluminum Alloy Casting to P rec i se  
Dimensions 

Identification of Teflon Insulated Cable 

Turnbuckles Quick Disconnect Adjustment Safetying 
Procedure 

Attaching Sockets to Wire Rope 

Seams and Stitching 

Laminating-Glas s Fabric  and Non-Metallic Sandwich, 
Low P r e s s u r e  

Flattened Tube Ends 

Laminating Temperature  Resistance Polyester Resin 

Foam-In-Place Plast ic  Core Parts Fabrication of 

Laminating Epoxide Resin, Cold Curing, Non- 
Structural  

Laminating Epoxide Resin, Heat Curing, Non- 
Structural  

B -2 
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APPENDIX B (Continued) 

Number 

FP5 -1 0 

FP5-19 

FP5-32 

FP5-33 

FP5-34 

HA0 1 06 -040 

HA0109-003 

HA0109-006 

LA 0101-006 

LA0101-007 

LAOl 01 -009 

LAO101 -010 

LAO 1 02 -00 1 

LA0102-002 

LAOl 02-003 

- .: ,I 

Nomenclature 

Application of Moisture and Fungus Resistant 
Coating 

Application of Weather Protect ive Coating to Rubber 
Parts 

Preparat ion of Decalcomanias by the Silk Sc reen  
P r o c e s s  

Application of Conversion Type Finishes 

Cleaning Chemical Fi lm Treatment and Application 
of Organic Coating to Integral Tanks 

Fume Tight Sealing for  Areas  with Normal Operat-  
ing Temperatures f rom 65 to 2 7 5 F  

Aluminum Metal Spraying 

Anodizing of Magnesium Alloys DOW #17 

Ins tallation of Bearings 

Bearings Sintered Oil Impregnated Storage 
Machining Processing Installation 

Installation of Metal V-Seals 

Receiving, Storage and Installation of Dry Film 
Lubrica tinn Canponsnts 

Fabrication of Details for Resistance Welded 
Corrugated Metal Sandwich 

Cold Straightening of Steel Parts and Assemblies 

Elevated Temperature Fa- ming of Titanium and 
Titanium Alloys Non-Deliverable Parts 
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Number 

LAOl 02-004 

LAOl 02-005 

LAOlO2-006 

LAOl 02-007 

LAOl 02-009 

LA 0 1 02 -01 0 

L A  0 1 02 -0 1 1 

LAOl02-015 

L A  0 1 02 - 0 1 9 

LA0102-024 

LA0102-027 

LA0103-001 

LAOl 03 -006 

LAOl  03 -010 

LAOl 03 -01 2 

LA 0 1 04 - 002 

APPENDIX B (Continqed) 

Nomenclature 

Fabrication of Detail P a r t s  for Use in Adhesive 
Bonded Honeycomb Sandwich 

Fabrication of Details for Brazed Sandwich 
Struc tur e 

Titanium Alloy Forgings 

Elevated Temp Forming of Magnesium Alloys 

Limitations for Processing PH Steel Details 

Elevated Temperature Forming or  Straightening 
High Strength Aluminum Alloys 

Cable Terminal Assemblies Fabrication P r e -  
Stretching and Proof Loading 

Elevated Temperature Forming of Steel P a r t s  

Testing of Hose Assemblies 

Straightening of Brazed and Heat Treated PHl5-7M0 
Honeycomb Sandwich Structur ea 

Springs Compression, Close aderance ,  MFT and 
In spec tion R equir ement s 

Machining of Close Tolerance Sheet and Plate  

Thermal  Cutting 

Surface Roughness and Irregularit ies 

Drilling of Hardened Alloys 

Marking of Silicone Rubber Coated G l a s s  Fabric  
Electrical Insulating Sleeving 

B -4 
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Number 

LAOl04-003 

LAOl 04-005 

LAO 104 -01 2 

LA0105-003 

LA0105-012 

LAOl 05-013 

LA0106-007 

LA0106-008 

LAOl 06-009 

LA0106-021 

LA0106-023 

LAOl 07 -034 

LA0106-065 

APPENDIX B (Continued) 

Nomenclature 

Marking of Parts and Assemblies 

U s e  and Application of Fluid Line System Identifica- 
tion Markings 

Application of Decalcomanias 

Fabrication of Glass Fabric  -Silicone Laminates for 
Structural  Use 

Room Temperature  Cementing and Laminating with 
Methyl Methacrylate Resin 

Pos t  Forming of Laminates,  Phenolic Sheet Plast ic  

Masking of Transparent  Plast ic  Materials 

Adhesive Bonding of Aluminum Alloy Assemblies 
for Usage a t  -67F to 180F 

Adhesive Bonding of Thermosetting Plastic and Misc. 
Materials for  Usage from 67 to 180F 

Adhesive Bonding of Aluminum Alloy Assemblies for 
Usage a t  -67F to 260F 

Adhesive Bonding of Thermosetting Plast ics  and Misc. 
Materials for Usage from 67 to 260F 

Cementing Non-Structurai General Purpose  

Liquid Tight Sealing of Areas  with Normal 
Operating Temperatures  f rom -65 to 225F 

Use of Room Temperature  Vulcanizing Silicone Rubber 
Adhe s ive 

Installation Procedures  for 0-Ring Sealing of 
Bo1 te d A s s embli e s 
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Number 

LA0106-072 

LA0106-098 

LAOl 07 -001 

LAOl 07 -021 

LAOl 07 -037 

LAO 108 -002 

LA0108-030 

LA 0 1 0 9 -00 1 

LAOl09-004 

LA0109-005 

LAOl 09 -01 1 

LA0109-017 

LAOl09-021 

LAOl 11 -001 

LAOlll-006 

LAOl 11 -007 

LAOl 11 -008 

APPENDIX B (Continued) 

Nomenclature 

Use of Cold Curing Catalyzed Rubber Cement 

Adhesive Bonding with Electr ical  Conductive 
Adhesive 

ARC -Spot Welding 

Brazing of High Temperature  Nickel Base 
Honeycomb Structure  

Percuss ion  Stud Welding 

Application of Wash P r i m e r  

Teflon-TFE-Disper sion Coating -725F Fusion 

Application of Scale Inhibiting Compound 

Application of NA3 -1 373 Coating to  Titanium 

Nickel -Zinc Alloy Pla t ing  

Application of A -41 8 Ceramic Coating 

Anodizing and Coloring of Aluminum Alloys 

Black Oxide Finishes for  Steel 

Heat Treatment of Aluminum Alloys 

Heat Treatment of Carbon and Alloy Steels 

Heat Treatment of Titanium Alloy Sheet and Plate 

Heat Treatment of Titanium Alloy Bar Forgings 
and Extrusions 
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Number 

APPENDIX B (Continued) 

Nomenclature 

LAOl 11 -009 

LAOl 11 -01 1 

LAOlll-012 

LAOlll-013 

LAOl 11 -014 

LAO 1 1 1. - 01 5 

LAOl 11 -01 6 

LAO111-022 

LAOl 11 -023 

LAOlll-024 

LA0112-007 

LAC 1 1 5 - 00 5 

LAOl 16-010 

LAO 1 1 8 -001 

* 

Processing of Steel Parts Heat Treated to High 
Tensile Strengths 

Heat Treatment of Copper and Copper Alloys 

Post-Forging Thermal Treatment for U l t r a  High 
Strength Steel 

S t ress  Relieving of Titanium Alloys 

Heat Treatment and Processing of U l t r a  High 
Strength Steel Alloys 

Heat Treatment of Nickel and Cobalt Base Alloys 

Prevention and Elimination of Hydrogen 
Embr i ttlement in Steel 

Heat Treatment of Heat and Corrosion Resistant, 
Precipitation Hardening Steels 

Heat Treatment of the 400 Series Corrosion Res is -  
tant Steels 

Heat Treatment of the Non-Hardenable, Austenitic, 
Corrosion Resistant Steels 

Application of High Temperature 650F Solid Dry 
Film Lubricant Coating 

Acceptance Standard for Brazed Honeycomb Sandwich 
Parts 

Preparation of NAA and Customer Industcial Equip. 
for Shipment and Storage 

Shot Peening of Metallic Parts 
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APPENDIX B (Continued) 

Numb er 

MAOlOl -001 

MA0101 -002 

MA0101 -004 

MAOl 01 -005 

MAOlOl -006 

MA0101 -007 

MA0102-001 

MA01 02 -002 

MA0102-003 

MA0103 -001 

MA0103-002 

MA01 03 -003 

MA01 03 -004 

MA0103-005 

MA01 03 -006 

MAOl 03 -007 

Nomenclature 

Installation of Inser t s ,  Screw Thread, Brush Type 

Installation of Helically Coiled W i r e ,  Screw 
Thread, Inser ts  

Installation of Hose Clamps 

Ins tallation of Threaded and Collard Fastener8 

Ins tallations of Conventional Rivets and Blind 
Fas tener s 

Installation of Quick-Action Fasteners  

Fabrication and Ins tallation of Rigid and Flexible 
Tube Assemblies 

Standard Details for Metal Sheet and Extrusions 

Installation of Gamah Flexible Couplings 

Chem-Mill Processing of Steel and Heat Resistant 
Alloys 

Chemical Milling of Titanium and Titanium Alloys 

Chemical Milling of Aluminum Casting Alloys 

Chem -Mil l  P roc  es sing of Wrought Aluminum Alloys 

Tolerances on Machined Parts 

Chemical Milling and Processing of Welded Stainlee s 
Steel Tubing 

Electrical  Discharge Machining 

Y B -8 
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APPENDIX B (Continued) 

Number 

MAOl 04-001 

MAOlO4-002 

MA01 04-003 

MA01 04-006 

MA01 04-008 

MAOl 04-009 

MAOl04-OlQ 

e MA0104-011 

MA0 1 04 - 0 1 2 

MAO105-002 

MAO105-003 

MAOl 05-004 

MA0105-009 

MAO105-010 

M A  0 1 0 5 - 0 1 1 

Nomenclature 

Leroy Lettering of Instrument & Control Panels  

Marking Methods Using Polyester Photographic 
Material 

Marking, Etch, Application of 

Fabrication of Metal Foil  Nameplates 

Identification of Aerospace Ground Equipment Wiring 
for NASA Programs 

Markings, Stencilled, Application of 

Markings, Printed, Application of 

Markings, Impression Stamp Application 

Direct Markhg of Production Items 

Elevated Temperature Resistant Glass Fabr ic  Phenolic 
Laminates Fabrication of 

Elevated-Temp -RES Glass Fab-Phen Laminates for 
Non-Structural Applications 

Elevated Temp Resistant, Glass Fabric  Reinforced, 
Phenolic Sandwich Cons tructiop, Fab  o r  

Polyurethane Type Foam, Semi -Rigid o r  Fiexibie, 
for Non -S truc tur a1 Applications 

Laminates,  Polyester Resin Pr eimpr egnated Glass 
Fabric,  High Strength, Fabrication of 

Fabrication of Plast ic  Insulation for WS-133A 
Guidance Body Section 
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APPENDIX B (Continued) 

Number 

MA0 105 -026 

MA01 05-031 

MA0105-033 

MA0 1 0 5 - 0 34 

MA0105-036 

MA 0 1 0 5 - 037 

MA0105-038 

-0105-039 

MA0 1 0 6 - 0 0 1 

MA0106-003 

MAO106-005 

MA0106-008 

MA0 1 06 -0 1 0 

MA01 06-01 5 

Nomenclature 

Laminates Epoxy Resin Preimpregnated Glass 
Fabric  High Strength Fabrication of 

Fabrication Terminal Boards f rom Glass  - 
Reinforced Plast ic  Laminate 

Fabrication of Flexible Polyurethane Foam Inser’ts 

Sleeving Insulation, Extruded Flexible, Dilation 
and Installation of 

Fabrication and Installation of a Heat Transfer 
Medium for Use Between Electronics Modules and 
Cold Plates 

Foamed Resin P rocess  for  Structures Reinforcement 
and Electrical  Thermal,  and Shock Insulation 

Microballon Filled Explosive Absorber Fabrication 
of 

Phenolic Laminates,  Elevated Temperature  Resis  - 
tant, High Silica Fabric ,  S t ructural  Fabrication of 

Sealing of Pressur ized  Fuel Compartments  for 
Short Te rm Service a t  Temp Up to 400F 

Bonding with Epoxy -Polymide Adhesive 

Adhesive Bonding of Steel and Aluminum Alloys 
for Low Temp Service 

Application of Metal Foil Nameplates 

Potting of Connector Assemblies Using Polyurethane 

General Purpose  Sealing for Areas  with Normal 
Operating Temp From -65 to 350F 

B-10 SID 63-695 -AL 



/ 

N0RTi-i  A i v i E R i C A N  AS!.AT!ON: I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I I. 
,me-* - 

APPENDIX B (Continued) 

Number Nomenclature 

MA0106-017 Aerodynamic Smoothing with Flexible Joint Fil ter for 
Service Temps from -65 to 225F 

MA0 1 06 -01 9 Bonding Instrumentation with High Temperature 
Epoxy Adhesive 

MAOlO6-020 Bonding with Room Temperature  Vulcanizing Silicone 
Rubber Compound 

MA0 1 06 -022 Fabrication of Adhesive Bonded Assy for U s e  at Temp 
f rom -310 to 200F 

MA0106-023 Bonding with Low Temperature  Curing Adhesive for 
Service at -67 to 300F 

MAO106-024 Fabrication of Fluid P a s s a g e  Cooled, Adhesive 
Bonded Metal to Metal Assemblies 

Sealing Window Areas  with Low -Temperature Resistant 
RTV Silicone Elastomer 

MA01 06-026 Bonding with Low Pressure, 250F Curing Adhesive 
for -67 to 200F Service 

MA0 106 -027 Adhesive Bonding Cork Composition Sheet for 
Thermal  Insulation 

MA01 06-029 Casting Welded Electronic Modules in a Filled 
Epoxy Resin 

MA01 06-031 Non-Structural Eonding with Low-TT-,~perat\lre-Resis - 
tant Silicone Rubber 

MA0106-032 Bonding with Low Temperature  Curing, Polyurethane 
Adhesive for Cryogenic Usage 

MA0106-033 Bonding Metallic 
Structures for  Cryogenic and Heat-Resistant 
Applications 

Metal Composite and Non -Metallic 

B-11 
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APPENDIX B (Continued) 

Number 

MAOlO7-001 

MA01 07 -002 

MAOl 07 -003 

MAOl 07 -004 

MAO107-007 

MAOl 07 -009 

MA0107-010 

MA 0 1 07 - 0 1 1 

MA0107-012 

MA 0 1 07 -0 1 3 

MA01 07-017 

MA0 1 07 -0 1 8 

MA 0 1 07 - 0 1 9 

MAOl 07 -020 

MA0107-023 

MA0108-001 

Nomenclature 

Fusion Welding 

Res is tanc e Welding 

Silver Alloy Brazing 

Fusion Welding of Ground Support Equipment 

Brazing of Aluminum 

Tinning and Soldering of Electr ical  and Electronic 
Components 

Tinning and Soldering of Electr ical  and Electronic 
Components for  Aerospace P ro jec t s  

Furnace Brazing of AM350 and AM355 Corrosion 
Res is tant Steels 

Induction Brazing of 304L C r e s  Steel Tube Fitting 
to 304L Cres  & Inconel 

Brazing, High Temperature ,  Above 1700F 

Fusion Welding d Tube Joints 

Soldering Aluminum, Titanium, and Steel for 
Sealing Aerospace Plumbing Systems 

Brazing Aluminum to Corrosion Resis tant  Steel 

Percuss ion  Stud Welding 

Brazing and Heat Treating of PH Steel Honeycomb 
Sandwich Structures  

Procedure for Polyurethane Coding of Electronic 
Circuitry 
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APPENDIX B (Continued) 

Number Nomenclature 
~ ~~ 

MA01 08 -005 

MAO108-006 

-0108-008 

MAOl 08 -009 

MA0108-010 

MAOl 08-01 1 

MAOl 08 -01 3 

Application of Organic Finishes -General 

Pr iming of Laminated and Moulded Plaatic Surfaces 

Application of Acryl ic  Latex Enamel 

Application of Epoxy -Polyamid P r i m e r  Coating 

Application of Asphalt Base Roof Coating 

Application of High-Build Vinyl Coating 

Application of Ai r  Drying and Baking Epoxy- 
Amine Enamel 

MA01 08 -0 14 

M A 0  108 -01 5 

MA01 08-016 

MA 0 1 08 -0 1 8 

MAO108-019 

MAOl 09-0003 

MA01 09-002 

MAO109-003 

Application of Strippable Vinyl Coating 

Application of F r e e z e  Coating t o  W e l d e d  Electronic 
Modules 

Application of Ozone and W e a t h e r  Resis tant  Coating 
to Rubber Parts 

Application of Chemically Cured Zinc Dust -Filled 
Silicate Coating 

Application of Propel lant  and Flame Resis tant  
Mast ic  Coating 

Application of Chemical Fikn to Aluminurn 
and Aluminum Alloys 

Phosphate Coatings for F e r r o u s  Metals 

Application of Chemical Films to Aluminum and 
Aluminum Alloys 

f < -  
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APPENDIX B (Continued) 

Number -- 
MA0109-004 

MAOl 09 -005 

MAO109-006 

MA01 09 -007 

MAOl 09 -008 

MAOl 09-009 

MA0 1 09 -0 1 0 

MA01 09-01 1 

MA0 1 09 -0 1 2 

MA01 10-001 

MA01 10  -01 0 

MA01 10-011 

MA01 1 0 -0 12 

MA0110-013 

MA0 1 1 0 -0 14 

MAOl 10-01 5 

MA0 1 1 0 - 0 1 7 

Nomenclature 

Electr  ol e s s Nickel Plating 

Repair and Refinishing of Abraded Scratched 
Rework o r  Corroded Metal Surface 

Cadium Plating Cyanide P r o c e s s  

Copper Plating 

Cadium Plating - Fluobdrate P r o c e s  s 

Chromic Acid and Sulphuric Acid Anodizing 

Hard Chr ominum Plating 

Cold Plating 

Electroless  Nickel Plating of Aluminum Tubing 

Cleaning Fluid Sys. Tube Assemblies and Fitting, 
Except Liquid Oxygen and Liquid Hydrogen 

General Cleaning Methods 

Cleaning of Aluminum and Aluminum Alloys 

Cleaning of Fe r rous  Alloys 

Cleaning and Passivation of Corrosion and Heat 
Resistant Alloys 

Cleaning and Protect ive Treatment of Magnesium 
Alloys 

Cleaning Titanium and Titanium Alloys 

Ultrasonic Cleaning 
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Number 

MA011 0-018 

MA01 10-020 

MAOl 10-023 

MA0110-024 

MA0 1 1 0 -02 6 

MA01 10-027 

MA0 1 11 -001 

K40111-002 

MAOlll-003 

MAOl 11 -004 

MA01 11 -005 

MA0 1 1 2 - 002 

MA0 1 1 2 - 00 3 

MA0112-005 

MA0 1 13 -001 

Nomenclature 

Cleaning Components of Oxygen Systems and Nitrogen 
Tetroxide Sys tems 

Abrasive Cleaning 

Stripping Organic Finishes 

Surface Preparat ion of Metals and Non-Metals for 
Adhesive Bonding 

Cleaning and Conditioning of Metals for Brazing and 
Soldering P rocesses  

Floures  cent Penet ran t  Cleaning 

Heat Treatment of F e r r o u s  and Non-Ferrous 
Alloys -General 

Heat Treatment of 17 -7PH Corrosion Resistant 
P r e s s u r e  Tanks 

Heat Treatment of 17-7PH Steel Sheet to 170,000 
PSI Tensile Minimum 

Heat Treatment of MB0160-003 Bar ,  Extrusions 
Forgings and MB0160-001 Pla te  17-4PH 

Heat Treatment of 18NI Marging Steel 

Application of iv'loiybdenum Disillphide Coatisgs 

Application of Solid Dry Film Lubricant 

Application of Solid Dry Film Lubricant Coating 
with Top Coat Sealer 

Electr ical  Bonding AS-1 Missiles 
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APPENDIX B (Continued) 

Number Nomenclature 

MA0 1 1 3 - 002 

MA0113-003 

MA01 13 - 004 

MA0 1 1 3 - 00 5 

MA0113-006 

MA 0 1 1 3 - 008 

MAOl 13 -009 

MA0 1 13 -01 1 

MA01 13 - 01 2 

MAOl 13 -0 13 

MA0 1 13 -01 5 

MAOl 15-001 

MA0115-005 

MA0 1 1 5 -006 

Electr ical  Components and Hardware,  Mounting of, 
General  Spec for 

Taper -Pins,  Ins tallation and Tes t  of 

Wiring Ground Support Equipment Identification and 
Installation of 

Shielded Wire Ground Support Equipment Assembly 
and Installation of 

Bonding Electr ical  Aerospace Ground Equipment 

Terminal Crimp Style Aerospace Ground Equipment 
Installation of 

Coaxial Connectors and Terminals ,  Electr ical ,  
Assembly of 

Installation of Aerospace Ground Equipment Wiring 
for NASA Programs  

Mechanical and Thermal Stripping of Insulated 
Hookup W i r e  

Termination & Grounding of Shielded Wire in 
Aerospace Ground Equipment for NASA Projec ts  

Connectors, Electr ical ,  Assembly and Installation 
of 

Ultrasonic Inspection 

Testing Compatibility of Material  for Liquid 
Oxygen Sys tem 

Installation of Strain Sensors  

.. * B-16 
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Number 

MAOl 15-007 

MAO115-008 

MA01 15-009 

MAOl 15-01 0 

MA011 5-01 1 

h4AO115-014 

MA01 15-01 5 

MA0 11 6-01 2 

MA01 16-01 3 

MA0116-014 

-h/T_AQ116-915 

MA 0 1 1 6- 0 1 6 

MAO116-017 

MA0116-021 

Nomenclature 

Tes t  for Pref i t  of Compomnts for Brazed Honeycomb 
Panels 

Flammability Testing -Non-Metallic Materials far 
Manned Spac e craf t  

Analysis of Gassing Products f rom Non-Metallic 
Materials in Manned Spacecraft 

Bondcheck Inspection of Brazed Honeycomb Panel8 

Identification and Traceability Requirements for 
Suppliers of High Reliability Parts, General 
Specification for NASA Programs  

Scouring and Heat Stabilization of Dacron 

Testing of Aerospace Plumbing Systems Details 

Preparation for Delivery & Transport  of Apollo 
Boiler plat e s 

In-Plant and Inter -Plant Parts Protection 
Requirements 

Supplier Packaging of Apollo S / M  Main Fuel and 
Oxidizer Tanks 

Clean Packaging Requirements and Procedures  

Supplier Packaging and Handling of High Reliability 
Items 

Supplier Packaging Requirements 

Anti-Fric tion Bearing Supplier Packaging 
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APPENDIX B (Continued) 

Number 

MA01 16-027 

MAO606-001 

MAO606-002 

MA0606-003 

MA 0 6 0 6 - 004 

MA060 6 - 0 0 5 

MAO606-006 

MA 0 6 0 6 - 0 08 

MA0 6 06 - 0 09 

MA0607-001 

MA0607 -002 

MA0607-003 

MA0609 -002 

MA 061 0 - 004 

Nomenclature 

Intra/Inter Plant  P a r t s  Protection Requirements 
for High Reliability Items 

Potting Electr ical  Wiring Tower Structure  Apollo 
Launch Escape System Boiler Plate 12 

Bonding of Wire Harness ,  Apollo Launch Escape’ 
Motor B / P  No. 26 

Potting of Apollo Boilerplate Umbilical Connector 

Potting, Electr ical  Wiring, Apollo Launch Escape 
Tower S t ruc ture /  Boilerplate No. 13 and Subsequent 

Potting of Umbilical Disconnects Apollo BPL 

Adhesive Bonding, Apollo Command Module Honeycomb 
Structure  

Bonding of Wiring Harness ,  Apollo Launch Escape 
Motor B / P  No, 1 2  and subsequent 

Potting of, C-Band Antenna Coupler 

Spot Brazing of Brazed Honeycomb Sandwich 

Fabrication of Apollo Aluminum Cold P la t e s  by 
Eutectic Diffusion Bonding 

Fusion Welding of Tube Joints for the Saturn S-I1 
Ve hic 1 e 

Corrosion Control of Apollo Components 

Cleanliness Requirerrents for Apollo Propulsion 
Systems Pressur iz ing  System 
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Number 

MA061 0-012 

MA061 3 -002 

MA061 5-001 

MAO616-003 

MBO 135-01 2 

NAOlO8-006 

NA2 -41 8 5 

NA2 -41 94 

NA2 -7 147 

NA3 -01 101 

NA3 -01 52 

NA3 -0187 

NA3 -3756 

NA3 -51 001 

NA3 -51 002 

NA3 -51 88 

PR10-8 

W 

APPENDIX B (Continued) 

:SUP** ..- 

Nomenclature 

Cleanlines s Requirements for Apollo Spacecraft  
Cryogenic Storage System 

Electr ical  Bonding for Apollo Space System and GSE 

Leak Detection - Apollo Command Module Inner 
Skin Seam Welding Joints 

Intra /Inter Plant  Par t s P r o t e c t ion R equir e m  en t s 
for  the Apollo P r o g r a m  

Insulation, Thermal ,  Fibrous,  High Temp 

Coating Emissivity Black, Application of 

Phenolic Clas s Fabr i c  Molded Parts 

Polyester  -1mpr egnated Glass Fiber  Mat 

Sheet and Plate Weldable Titanium Alloy 5AI-2. 5SN 

Deoxidizer, Chem-Mill 

Acid, Hydrofluoric Technical 

N i c k e l  Sulfate Hexahydrate 

Tape, Masking, Chem-Mill 

Stripper,  Chem-lviili, Titanium 

Maskant, Strippable, for Steel Chem-Mill 

Str ipper ,  Chem-Mill 

NAA Foundry Control on Lead and Lead Alloy 
Castings 

B-19 

SID 63-695 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

. 
* * a * & "  . 

APPENDIX B (Continued) 

Number 

PR3-6 

PR5-13 

PR5-14 

PR5-15 

PR5-19 

PR5-20 

PR505-7 

PR507 - 3  

PR7 -1 1 

PR8 -1 0 

PR9-10 

RAOl 01 -003 

RA0105-001 

RA0106-003 

RA0106-006 

RAO 1 09  -0 1 0 

. -&. 

Nomenclature 

Hard Nickel Plating 

Heat Treatment of Machining Invar 

Straightening of Non-Corrosion Resis tant  Steel 
Parts and Assemblies 

Heat Treatment of Gray Iron Castings 

Stretch Aging of 17-7PH Steel 

Heat Treatment of 17-7PH Steel B a r s  & Forgings 

S t r e s s  Relieving of Titanium Alloys 

Handling and Protection of P r e s s u r e  Compartment 
Sealing Surface 

Standards of Acceptance of Windshield Glass  

Classification and Inspection Requirements for 
Ai rcraf t  Castings 

S t res  s Relieving of Transparent  P las t ic  
En clo su r  e s 

Inser ts  and Studs Screw Thread Keenser t ,  
Ins tallation of 

Rigid Polyurethar s Foam Application of 

Use of Room Temp Cured Contact Resin Adhesive 
for  Non-Structural Parts 

Potting, Silicone Rubber, Room-Temp Cure ,  E lec-  
t r ica l  Systems 

Hand Anodizing Aluminum Alloys 
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Number 

Section I1 

Nomenclature 

MA0201-0063 

MA0201-200 

MA0201-0208 

MAO2Ol-0209 

MA0203 -000 1 

MB0203-0002 

MA0 20.3-00 03 

MA020 3-0004 

MA020 3 -0 028 

MA0203-00 31 

MA0 2 0 5 -0 0 1 1 

MA0 2 0 5 -0 0 14 

MA0 20 5 -0 0 39 

Int e grate d System Checkout Procedure 

Electrical  Systems Insulation, Resistance & 
Continuity Check, Procedure for 

I&T Requirements - Internal Apollo 

I&T Requirements, Subcontractor, Supplier 

EBW Fir ing Unit, LES Handling Installation & 
Checkout of 

Battery Storage, Silver Oxide Zinc M a r  4090, 
Handling, Activation, Charging & Checkout of 

Battery, Storage, Silver Oxide Zinc, Mar 4094, 
Handling, Activation, Charging, and Checkout of 

Battery Storage, Silver Oxide Zinc Mar 4095, 
Handling, Activation Charging & Checkout of 

SA-7-BP: Apollo & Saturn Electr ical  Interface 
Checkout Requirements for  

B / P  16 & 26, Relay Box, Electr ical  Power Checkout 
Procedure f o r  

B / P  13, 15, 16, & 26: Sequencing Box, Electrical  
Contr ol  Functional Checkout & Calibration P roce  - 
dure fo r  

B / P  13, 15, 16 & 26: Tower Sequencer Assy. 
Control, Flight Worthiness Tes t ,  Procedure for  

Modular Electrical  Systems Continuity Check, 
Procedure f o r  
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Number No me n c la tu r e 
~~ 

MA02 10 -00 0 5 

MA02 10 -00 15  

MA0 302 -0 0 0 3 

MA0 30 3 -0 0 02 

MA0303-0006 

MA0 303 -00 07 

MA 0 30 3 -0 0 1 5 

MA0 30 3 -0 0 1 7 

MA0 30 3 -0 3 1 

MA0 303-032 

MA0 30 3 -0 3 3 

MA0303-034 

MA0 303-035 

MA0304-0022 

~ ~~ 

Launch Escape System - Assembly and Checkout 

LES, Thrust  Vector Alignment of 

Ordnance Equipment Handling , Storage & Inspection 
Procedure 

Cable , Apollo Boilerplate Launch Escape Motor , 
Looming of 

Color Coding of Electr ical  Connectors , Procedure 
for 

Identification of Wires , Cables 81 Connectors 
for  Apollo Project  

Marking & Location of Electrical  & Electrical  
Reference Designators on Apollo Spacecraft 81 
Boilerplate Vehicles 

Potting of Relay Assemblies using Polyurethane 

Electrical  Wiring, Assembly & Installation of 

Electr ical  Connector Assemblies,  Assembly of 
Electr ical  Systems Irs ulatiop, Resistance & 
Continuity Check, Procedure for  

Electrical  Wires & Connectors , Stowage of 

Crimp Style Terminals Electrical  Checkout 

Shielded Cable, Fabrication of 

Procedure for  Calibration of Vibration Measurement 
Sys. Control Part - ME106-0015, ME411-0255, 
&ME 473-0036 
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Number Nomenclature 

MA0 304 -0 0 2 3 

MA0 306 -0006 

MA0 308 -00 07 

MA0 308 -00 14 

MA0 309 -00 14 

MA0310-0001 

c MA0 3 10 -0002 

MA0 3 10 -0004 

MA0 3 10 -0 0 0 5 

MA0310-0006 

MA0 310 -00 11 

MA0 3 1 1 -0 0 04  

MA0401-0001 

MA040 5-00 02 

Procedure for Calibration 
Control P / N  ME 449-0020 

of Linear  Accelerometer ,  

Installation Procedures  for  Integrated Cooling 
System 

Alignment & Assembly P r o c e h r e  

Ordnance Inst'l. LES Tower t o  Command Module 
Separation Sys. 

Hardware Electr ical  & Mechanical Mounting of 
0014 

Insulation of Buna-N Rubber, LET Application of 

Protective Coating, Ozone and Weather Resistant,  
LES 81 C/M Application of 

Handling, Inspection & Storage of LES 

Handling, Inspection & Storage of Tower Jett ison 
Motor 

Handling, Inspection & Storage of PCM 

Handling, Inspection & Storage of the Tower 
Jett ison Motor 

Installation Procedure for  Insulation 

Detect0 Temp Paint  and Tempilaq Application 

B / P  13,  15, 16 & 26: Sequencing Box, Electr ical  
Control, Flight Worthiness, T e s t  Procedure 
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APPENDIX C 

Material Specifications 

1. Scope. - 
Specifications for the Apollo Program. Those materials included in  the 
construction of Boilerplate Number 26 shall be as se t  forth on the face of 
the boilerplate drawing s . 

The following constitutes a list of approved Material 

Number 

ABOl 10-002 

ABOl 15-002 

AB0120-001 

ABOl 20-007 

ABOl 20-009 

ABOl 20-013 

ABOl 25-002 

AB0125-004 

ABOl 25-010 

AB0!33-007 

AB0130-010 

AB0130-011 

ABOl 30-013 

Nomenclature 

Collant, Corrosion Inhibiting 

Insulating Materials , Electrical  Ceramic,  
Blocks and Shapes 

Sealant, Ceramic 

Resin, Liquid Polyamide , Thermosetting 

Polysur ethane Compound Potting Flexible 
Non-Flammable 

Adhesive Bonding and Sealing Compound , Single 
Component, Silicone Rubber Base 

Magnesium Protective Treatment DOW-17 

Cold Plating 

Coating, Eopxy, Clear A i r  Drying 

Coating Poiyur ethane Res in , Fiexibie 

Eopxy Resins Epichorhydrinbisphenol , Liquid Type 

Epoxy Resin Epichlorohydrinbisphenol , Liquid Type , 
Gly cidyle ther Modified 

Eopxy Compound, Filled, Semi-Flexible , Self 
Extinguishing 
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APPENDIX C (Continued) / 

Number 

AB0130-014 

ABOl 30-01 6 

ABOl 30 -021 

AB0130-028 

AB0195-001 

AB0225-001 

AB0290-002 

HB017 0 -004 

LB0125-003 

LBOl 25-004 

LB0125-101 

LB0125-103 

LBOl 30-003 

LB0130-005 

LBOl 30-006 

LB0130-007 

Nomenclature 

Silicone Rubber Low Temperature Resistant Low 
Durometer /5-15/ 

Potting Compound, Silicone Rubber, Room - 
Temperatur e -Vulcanizing 

Silicone Rubber, Room Temperature Curing/ 
Durometer 40-55/ 

Rubber, Butyl Synthetic 

Cushioning Mater ia l ,  Urethane, Flexible 

Coating, Protective,  Strippable 

Ink, Rubber Stamping/Non-Etching / 

Honeycomb Aluminum 5052 -H39, Military Grade 

Chrominum Plate  Hard,  Thin for  Explosive Opera- 
ting Devices 

Silver Plating on Stainless Steel for Heat Reflection 

Satin Finish on all Alloy P a r t s  for A i rc ra f t  Interior 
T r im 

Hard Anodic Coatings 

Rubber, Natural, Low Temp Resistant 40-50 Shore 

Resin-Prebodies Methyl Methracrylate 

Res in- Monomeric Methyl Methacrylate 

Resin-Low P r e s s u r e  Laminating Self-Extinguishing 
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APPENDIX C (Continued) 

Number 

LB0130-008 

LB0130-009 

LB0130-105 

LBO 1 3 0 - 107 

LBOl 30 -1 13 

LB0130-114 

LBOl 35-100 

LB0135-101 

LR0140-001 

LB0140-002 

LBOl 50-001 

LBOl 60-100 

LBOl 60-1 13 

LB0160-1 i7 

LBOl 60-1 23 

L BO1 60- 124 

Nomenclature 

Fabric ,  Dacron Heat Set Structural  U s e  

Fabr ic  Glass, Acrylic Resin Impregnated 

G l a s s  Fabric,  Pre-Impregnated, Silicone Resin 

Resin, Low P r e s s u r e  Laminating, High Temp 
Polyester  Base 

Resin, Polyester , Gel  -Coat 

Laminated Parts Gel-Coated Glass -Fabric  
Polyester  Resin 

Insulation, Thermal,  Unbonded Glass Fiber Batt 

Thread, Class 

Coating Solid Dry Fi lm Lubricant 

Coating Solid Dry Fi lm Lubricant, High Tempera-  
tu re  700F Maximum 

Braided Tubing Asbestos Teflon Impregnated 

Steel, Sheet and Plate, PH17-5M0, Cres  

Alloy and C r e s  Steel, and Heat Resistant Alloy 
Shapes Tolerances 

Welding Wire, Corrosion ar;d ?illederate Heat 
Resistant 

Steel Bar ,  Rod, & Shapes, 15-7M0, Corrosion 
Resistant,  Precipitation Hardening 

Metals, Identification Marking 
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APPENDIX C (Continued) 

Number Nomenclature 
~ 

LB0160- 125 

LB0160-126 

LB0160-129 

LBO 160- 13 0 

LB0160-142 

LBOl 60-146 

LBOl 60-1 47 

LB0160- 148 

LBO 160- 149 

LB0160-151 

LBOl 60-161 

LB0160-163 

LB0160-165 

LBOl 60-1 67 

' :4* r?Jl)(lr. 

Close Tolerance Steel Sheet & Strip,  PH15-7M0, 
Corrosion Resistant Precipitation Hardening 

Steel Tubing, PH15-7M0, Corrosion Resistant 
Precipitation Hardening 

Selected Strength PH15-7M0 Steel Sheet and P la t e  

Selector Strength, Close Tolerance PH15-7M0 
Steel Sheet & Strip 

Steel Tubing, PH15-7M0 Corrosion Resistant,  P r e -  
cipitation Hardening , Welded 

Cold Reduced and Te mpered Hydraulic Steel Tubing 
350 Alloy Corrosion Resis tant  

Steel, 350 Alloy, Corrosion Resis tant  Hydraulic 
Tubing 

Steel Foil, Corrosion Res i s  tant, Precipitation 
Hardening 

PH15-7M0 Corrosion Resis tant  S t eel  Foil ,  
Condition 1 / 2 C 

Steel Ba r ,  AIS1 Type 440C, Consumable Electrode 
Vacuum Melted 

Steel,  E-2 Alloy 

Densified Square Cells Honeycomb, PH15-7M0 
Cres  Steel 

Steel ,  Sheet Str ip  and Pla te ,  PH14-8M0, Corrosion 
Resistant,  Precipitation Hardening 

Close Tolerance ,  PHl4-8M0 St eel  Sheet, Str ip  
and Pla te  Thru 1 / 4  Inch e 
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APPENDIX C (Continued) 

Number Nomenclature 

LBO1 69-003 Nickel Strike Plating Tes t  

LB0170-103 Screen, Monel Metal 

LB0170-105 Sterling-Lithium Braze Alloy 

LB0170-110 

LB0170-113 

LB0170-122 

Titanium Alloy GA1-4V Bar and Forgings 

Titanium Alloy S heet, Strip and Plate GAL -4V 

Titanium Alloy /7A1-4MO/ Rod, Bar and Forgings 

LBO170-124 Aluminum Alloy Sheet-Close Tolerance 

LBO 170 -12 5 Aluminum Alloy, 7079-T6 & -T651, Sheet & Plate 

LBO 170 - 126 Welding Wire-Titanium and Titanium Alloys 

LBO 1 70 - 130 Welding Wire- Corrosion and Heat Resistant-Nickel 
Base Alloys 

LBO 170 - 138 Titanium Alloy/6A1-4V/ Closed Die Forgings 

LBO 170 - 139 

LBO 17J - 147 

Titanium Alloy 7Ai-4M0 Closed Dye Forgings 

Titanium Alloy/6Al/4V/Bars,  Rods & Shapes 
Extruded 

LBO 170 -160 Brazing Alloy, Low Thermal Conductivity, 80/20 
Nickel M a t r i x  

LBO 170-163 Magnesium Alloy Sheet, Close Tolerance 

LBO 170 - 167 Tubing, Corrosion & Heat Resistant,  Nickel 
Base Alloy/Rene 41/ 

LBO 170 - 169 Tubing, 221 9 Aluminum Alloy 
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Number 

APPENDIX C (Continued) 

Nomenclature 

LBO1 70 - 180 

LBO 190 -006 

LB0210-100 

LBO210 -10 1 

LB0210-109 

LB0225-100 

~~~ ~ 

Sheet Lead 5-7'70 Antimony 

Tape Metal Foi l ,  Fluid Line Identification 

Bra  zing Stop -Off Compound 

Bright Dip Copper and Copper Alloys 

Cle ane r E le c t r o lytic Alkaline 

Protective Coatings for  Titanium Alloys During 
He at Treatment 

LR0255-102 

MBO 100-00 3 

MBOllO-00 1 

MB0110-002 

MBO 110 -003 

MB012-015 

MBO 120-008 

MBO 120-0 19  

MBO 120 -0 11 

MBO 120-01 3 

Coating, Time and Temperature for Use on 
Cadmium Plating 

Substitution of Temper Conditiq,  Fojrm, and Size 
for Aluminum Alloys 

Oxygen, Liquid and Gas 

Nitrogen, Liquid and Gas 

Hydrogen, Liquid and Gas 

Adhesive, Elevated Temp Resistant,  300 t o  500 
LT Weight fo r  Honeycomb Sandwich Applications 

Adhesive , Room Temperature  Curing, Structural  

Adhesive, Film & P r i m e r ,  for -310 to 200F 
Usage 

Compound, Sealing, General Purpose 

Adhesive, Elevated Temp Resi st a n t ,  
Lightweight 

3 J 0  t 0 500F 
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Number 

APPENDIX C (Continued) 

Nomenclature 

MBO 120 -0 14 

MBO 120-0 15  

MB0120 -0 16 

MB0120-017 

MB0120-018 

MB0120-020 

MBO 120 -02 1 

MB0120-022 

MBO 125-00 1 

MBO 125-002 

MBO 125-00 3 

-MB 0 1 2 5 -0 0 5 

MBO 125-0 10 

MBO 12 5-0 11 

MB0125-012 

Adhesive, Elevated Temp Resistant 300 to 500 F,  
Foaming Type 

Adhesive, Elevated Temp Resistant, 300 t o  500 LT 
Weight f o r  Honeycomb Sandwich Applications 

Adhesive, Tape Structural ,  fo r  -67 t o  200F 
Service 

Adhesive, Ni t r i l e  Phenolic Film and Primer ,  fo r  
Metal to  Metal Bonding 1-67 to  180F/ 

Adhesive, for  Bonding Vulcanized Neoprene to  
Itself and to Dacron Fabr ic  

Adhesive Structural, Cryogenic, for Bonding 
Metal and Non-Metals 

Polyurethane Compound, Potting and Coating, 
F le  xib le  

Adhesive Structural Cryogenic and Heat Resistant 

Synthetic Processing Lacquer,  Silk Screen 

Coating, Polyurethane 

Electroless Nickel Plated 

Coating, Vinyl, High-Build 

Coating, Zinc Dust-Filled Silicate 

Protective Coating, Ozone and Weather Resistant 

Enamel, Epoxy-Amine, Air-Drying and Baking 
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Number 

APPENDIX C (Continued) 

Nomenclature 

MBO 125-0 14 

MB0125-015 

MB0125-0 16 

MB0125-0 17 

MBO 12 5-0 19 

MBO 125-02 1 

MBO 130 -001 

MB0130-004 

MB0130-007 

M B 0 1 30 - 0 1 1. 

MBO 130 -01 2 

MBOl30 -0 13  

MBOl30 -0 14 

MBO 130-0 15  

MBO13O-0 17 

MBO130-0 19 

Brush Plated Nickel and Tin on Titanium Alloy 

F reeze  Coating Welded Electronic Module 

Enamel Gloss Rapid Air Drying 

Enamel, Alkyd, Semi-Gloss 

Coating, Uretharie , Light Diffusing 

Coating, Zinc Dust Fil led Silica Chemically 
Cured 

Silicone Rubber 

Glass Fabr ic  Elevated Temp Resistant,  Phenolic 
Re s in Pr eimpr egnat e d 

Glass Fabr i c ,  Polyester  Resin Preimpregnated 

Molding Compound, Phenolic Resin & Glass F ibe r  
Filled 

Glass Fabr i c ,  Epoxy Resin Impregnated, for 
Structural  Applications at Temp Up to 300F 

Flexible Silicone Foam,  Room Temp Curing 

Core,  Honeycomb, Glass Fabric  , Heat-Resistant 
-423 to  500F 

Low Density Rigid Foam for  Thermal  Insulation 

Dacron Cloth, Neoprene Coated 

Silicone Rubber, Low Temperature  Resistant,  
Room Temperature Curing Durometer 55-65 ' 

C - 8  
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Number 

APPENDIX C (Continued) 

Nomenclature 

MB0130-022 

MB0130-027 

MBO 130-028 

MBO 130 -0 32 

MBO 130-033 

MBO 1 30 -0 34 

MB0130-039 

MBO 1 35-00 8 

MBO 135-0 1 0  

MBO 135-0 11 

MB0135-012 

MBOl35-013 

ME01 35-016 

MBO 150-00 5 

MBO 150 -008 

Rubber-Metallic Gzsketing, Oriented Mesh, for  
R F I  Shielding 

Elastomer,  Fuel  Resistant 7 1/2 Durometer 

Elastomers  Space Environment R es istant 65 - 7 5 
Durometer 

Casting Resin, Epoxy Type, Mineral Fi l led 
Self Extinguishing 

Insulation Ablative Fil led Epoxy-Polyamide 

Silicone Rubber, Pas t e ,  Room Temperature 
Vulcanizing 

Foam, Polyurethane, Flexible, Low Density 3 
lbs.  cu. f t .  Max. 

Glass Fabr ic ,  Scrimtype 

Insulation Thermal  

Insulation Thermal  Molded 

Ineulation Thermal Fibrous High Temperature 

Insulation Blanket, Thermal  

Film Aliiwlinized LMylar, Crinkled 

Cable, Electr ical ,  Shielded and Jacketed 

Wire and Cable, Electr ical ,  Insulated, Copper, 
600 Volts, =290 to  /500 

c - 9  rOOCLOYLiYY 
SID 63-695 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

3 --* 

APPENDIX C (Continued) 

Number 

MBOl50-011 

MBOl50-0 12  

MBOl50 -01 3 

MBO 150 -0 14 

MBOl50 -01 5 

MBOl50-017 

MBOl50-018 

MBO 150-0 1 9  

MB0150-020 

MBO: 50-023 

MB0150-024 

MBOl60 -001 

MBO 16G -003 

MBO 160-006 

MBO 160-007 

Id'*** . , ..Mi 

Nomenclature - 

Wire and Cable, EleCtrical Apollo Spacecraft 
600 Volts, t o  /250F 

Wire,  Electr ical ,  Hook-Up, Shielded and Jacketed, 
600 Volts 105C. Maximum 

Wire,  Electr ical ,  Hook-Up, Shielded and Jacketed, 
600 Volt -65 to 200C. Maximum 

Wire, Electr ical ,  Inter c onnection , Shielded and 
Jacketed, 600 Volts, 105C. Maximum 

Cable Flat Braided Ribbon 600-Volt 

W i r e ,  Thermocouple, Copper and Constantan, 
22 Gaugt Stranded Fep  Teflon Insulated 

W i r e ,  Thermocouple, Copper and Constantan, 
26 Gauge Solid Fep  Teflon Insulated 

Cable, Miniature, Multiple Conductor, 100 
p3r cent Shie lded 

Cable , Electr ical ,  Special Purpose 

Cable, Radio Frequency, Coaxial, Semi-Rigid 

Cable, Radio Frequency, Coaxial, Flexible 

Steel, 17-4PH Cres  Plate  170,000 Tensile Min 

Steel, 17-4PH Corrosion Resistant B a r s  and Forgings , 
170,000 Tensile Min 

Maraging Steel, B a r ,  Extrusions,  and Forgings,  
Precipitation Hardening / 18NI-9CO- 5MO-0. 5TI 
-0.  10AI/ 

Tubing, Steel Alloy, Corrosion Resistant,  Type 304L 
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Number 

MB0160-008 

MBO 160 -009 

MBO 160 -0 11 

MBOl60-0 12 

MB0160-013 

MB0160-014 

MBO 160-01 5 

MBO 160 -0 18 

MB0170-002 

MBO 1 70 -0 0 3 

MBU170-008 

MB0170-010 

MBOl70-011 

APPENDIX C ( Continued) 

Nomenclature 

Welding Rod and Wire,  Steel 

Bolts and Screws, Corrosion Resistant, A-286 
Alloy 

Honeycomb, Welded, Precipitation Hardening, 
Corrosion Resistant Steel Alloys 

Low Carbon Steels-Bars,  Rods, Sheet, Strip,  
Plate ,  Pipe Tubing, and Shapes 

Steel Castings, 17-4PH Alloy, Corrosion Resistant, 
Precipitation Hardening 

Wire,  Spring Temper ,  17-7PH Corrosion Resistant 
Precipitation Hardening 

Close Tolerance, PH14-8M0, Vacuum Induction 
Melted Steel Sheet, Strip,  and Plate th ru  1 /2  
Inch 

Steel, 17-4PH Corrosion Resistant Bar  Extrusions,  
and Forgings for Optimum Impact Propert ies  

Aluminum Alloy, 2014 Bare  Sheet and Plate  

Weldable Hand Forgings,  2014-T452 Aluminum 
Alloy 

Structurai  Tubing , 6A1-4V Titanium Alloy Welded 

Weldable Titanium Alloy, Ba r s  & Forgings fo r  
Apollo P res su re  Vessels 

Flash Welded Rings, Fabrication Form 2014 
Aluminum Extrude B a r  o r  Shapes 
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APPENDIX C (Continued) 

Number Nomenclature 

MBO 170 -0 12 

MB0170-0 13 

MBO 170-0 14 

MB0170-0 16 

MBO 170 -018 

MBO 170-019 

MBO 170 -020 

MB0170-021 

MB0170-026 

MBO 190 -00 1 

MB02 10 -00 1 

MB0210 -002 

MB0210-003 

MB0210-004 

MB02 10 -00 6 

Inconel 718 Alloy, B a r ,  Forgings and Forging 
Stock, Consumable Electrode,  Vacuum Melted 

Solder,  Tin-Silver Alloy 

Gold-Copper-Nickel Braze Alloy 81. 5AU-16.5AU 
-20. NI 

Aluminum Alloy, 7079-T652 Hand Forgings 

Structural  Tubing, $A1 -4V Titanium Alloy, 
Extruded, f o r  Apollo Launch Escape Tower 

Gold-Nickel- Chrominum Braze Alloy, 72AU-22NI 
6 CR 

Titanium Alloy/6A1-4V/ Forgings fo r  Apollo 
P r e  ssureVe s s e l  Components 

Aluminum Alloy, 2014 Bare  As-Rolled Plate 

Inconel 718 Alloy Forgings,  for  P r e s s u r e  Vessels, 
Consumable Electrode, Vacuum Melted 

Nameplates,  Metal  Fo i l  

Chem-Mill Process ing ,  Solutions f o r  

Mixed Acid, Aluminum Deoxidized & Etchant 

Trichloroethylene Re claimable Liquid Oxygen 
Compatible 

Cleaner ,  Alkaline, Non- Corrosive,  Low-Foaming 

Fluore scent Penetrant  Inspection Mater ia ls ,  
Oxidizing Agent Compatible 
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Number 

MB02 10 -007 

MB0210-008 

MB0225-00 1 

MB0225-002 

MB0290 -002 

MBO295-004 

MB0295-00 5 

MB0295-006 

MBO 2 9 5 -0 0 7 

e 

wB0295-008 

MBOE95-009 

MB0295-010 

NBOllO-003 

R BO 1 30 -00 5 

RB0130-007 

RBO140-002 

APPENDIX C (Continued) 

Nomenclature 

Water, High Purity 

Cleaner, Alkaline for  Aluminum Alloys 

Coating, Vinyl, Strippage 

Maskant, Chem-Mill, Hand Strippable 

Precis ion Clean Certification Decal P r e s s u r e  
Sensitive, Temper Proof 

F ib  e r b oa r d , Lam inat e d , C o r  rug ate d Mult i - Purpo s e 

Material  Cleanliness‘ Level Prec is ion  Clean 
Packaging 

Film Transparent ,  Precis ion Clean Packaging 

Closures,  Special Plast ic ,  Prec is ion  Clean 
Pa c ka g ing 

Tape, Non-Residual, Precis ion Clean Packaging 

Teflon, Glass Fil led,  Prec is ion  Clean Packaging 

Parts Protection Materials and Devices Catalog 

Helium Gas 

P las t ic  Polychlorot,riflunroPthylene Sheet Formed 
and MoMed Parts 

Plastic, Fluorinated Ethylene Propylene Sheet, 
Fo rmed  and Molded Parts 

Tetrafluroethylene Thread Sealant and Anti-Seize 
Tape 
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APPENDIX C (Continued) 

Number Nomenclature 

RBO 140 -004 Tape, Teflon P r e s s  Sens,  Fuel-Resist  Adhesive 

RB0160 -006 Corrosion Resistant Tubing, 29N1, 20CR, 2M0, 
3CU, CO-TA Stabilized 

RBO 160-01 1 Steel Plate  and Sheet, Corrosion and Heat 
Resistant 29N1, 20CB, 20CR, CB-TA Stabilized 

RB0170-005 Aluminum Alloy, Welding Rod and W i r e  

RBO 170 -01 5 6066 Aluminum Alloy Forgings 

R BO 1 70 -0 39 Alloy Sheet, Strip,  and Plate Cre Nickel Base 
18CR, 18FE,  5CB, 3M0,  .8TI,  .6AlTE 

C-14 
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APPENDIX D 

Procurement  Specifications 

1. Scope. - 
Specifications for  Boilerplate Number 26. 

The following l is t  constitutes a l is t  of Procurement  

Number 

ME128-0002-0408 

ME 362-0006-0006 

ME 414-0004-0111 

ME 41 4- 0 0 1 0 - 0 20 1 

ME 414-0010-0211 

ME 414-0084-0001 

ME 414-0084-0002 

ME 414-0084-0003 

ME 414-0260-2010 

ME 414-0260-4010 

ME 414-0260-5010 

ME 414-0261-2001 

I&E 414-026!-4001 

ME 414-0261-5001 

ME 416-0001-0004 

ME 416-0001-0013 

Nomenclature 

Rivet-Blind, Threaded, Hex 

Core,  Radiator 

Connector A s  s embly , Electr ical  

Connector Assembly, Electrical  

Connector Assembly, Electr ical  

Connect0 r ,  Receptacle, Electrical ,  Umbilical 

Connector, Receptacle, Electrical ,  Umbilical 

Connector, Receptacle, Electrical ,  Umbilical 

Connector, Electr ical ,  Subminature - Male 

Connector, Electr ical ,  Subminature - Male 

Connector, Electr ical ,  Subminature - Male 

Connector, Electr ical ,  Subminature - Female 

Cnnnector, Electr ical ,  Subminature - Female 

Connector, Electr ical ,  Subminature - Female 

Terminal 

T e rminal 
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APPENDIX D (Continued) 

Number 

ME 443-0019-0053 

ME 452-0045-0002 

ME 452-0045-0003 

ME 453-0018-0011 

ME 453-0019-0011 

ME 453-0020-0011 

’ME 461-0007-0002 

ME 467-0004-0006 

ME 467-0004-0011 

ME 467-0005-0006 

Nomenclature 

Resis tor ,  Fixed, Wirewound Prec is ion ,  . 50W, 
t 1% Tol. - 
Switch, Motor Driven 

Switch, Motor Driven 

Cutting Charge Assembly, Explosive Bolt 

Cartridge Assembly - Explosive Bolt, Dual Mode 

Retainer Cartridge - Explosive Bolt, Dual Mode 

Battery Spacecraft, Pyrotechnic,  Silver Oxide Zinc 

Rocket Motor - Tower Jett ison - Launch Escape 
System 

Rocket Motor - Tower Jet t ison - Launch Escape 
System 

Motor, Launch Escape, Pi tch Control 
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APPENDSX E 

Flight Instrumentation 

1. Scope. - The Flight Instrumentation for  Boilerplate Number 26 
will be determined and furnished by the MFSC. 

E- 1 - 
SID 63-695 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DISTRIBUTION FOR CFE SPECIFICATION'~c 
(PARAGRAPH 4.2) 

Plddress  

National Xe ronaut ics  and  Space  Admin i s t r a t ion  
Atlantic Miss i l e  Range Opera t ions  
P o r t  Canave ral, F l o r i d a  
Xttn: h l r .  B. P. Brown 

N-IS-4  H e a d q u a r t e r s  
1520  H S t r e e t  
LVashington, D. C. 
-1ttn: M r .  G.M.  Low, M D ( P ) '  

G r u m m a n  A i r c r a f t  Eng inee r ing  Corpora t ion  
Bethpage,  Long I s l and ,  New York  
Attn:  P. G a r d i n e r  

MIT Ins t rumen ta t ion  L a b o r a t o r y  
7 5  Cambr idge  P a r k w a y  
Cambr idge  3 9, Ma  s sa chus  ett s 

NASA Res iden t  Apollo S p a c e c r a f t  PrcJ -c t  Of f i ce r  
G r u m m a n  A i r c r a f t  Eng inee r ing  Gorp(, ~3 : ion  
Bethpage,  Long I s l and ,  New York  
Attn: M r .  Jack Small 

National Aeronau t i c s  a n d  S p a c e  Admin i s t r a t ion  
P o s t  Office D r a w e r  D 
White Sands  M i s s i l e  Range 
White Sands ,  New Mexico  

Nat ional  Aeronau t i c s  a n d  Space  Admin i s t r a t ion  
Manned S p a c e c r a f t  C e n t e r  
T r a n s  por ta t ion  Off icer  
El ington Building 381 
Houston, T e x a s  
h t tn :  Apollo Document  Con t ro l  C e n t e r  
El ington 336 - TO BE O P E N E D  B Y  ADDRESSEE ONLY 

Copies  

5 

0 

I 

2 

35 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Add r e s s 

National Aeronaut ics  and  Space  Adinini s t r a t ion  
Headquar t e r s  NASA Plant  Off icer  
P.O. Box 2500 
Daytona Beach,  F lor ida  
Xttn: A4dmiiiistrative Contract ing Off icer  

National Aeronaut ics  and  Space Adminis t ra t ion 
Manned Space c ra f t  Cent e r 
Resident  Apollo Spacec ra f t  P r o j e c t  Office NAA 
12214 Lakewood Boulevard 
Downey, Cal i fornia  

National Aeronaut ics  and Space  Adminis t ra t ion 
Ames Resea rch  Cen te r  
Moffett Field, Cal i fornia  Attn: L i b r a r y  

National Aeronaut ics  and  Space Adm~inis t ra t ion 
Lewis  Resea rch  Center  
Cleveland] Ohio Attn: L i b r a r y  

0 
National Acroruut ics  and  Space Adinin' -:Lra.tion 
F l ight  R e s  ear sh  Center  
E d w a r d s  AFB,  California Attn: Resf::, r c h  L i b r a r y  

National Aeronaut ics  and  Space  Adminis t ra t ion 
J e t  Propuls ion  La bora t o r y  
Pasadena ,  California Attn: L i b r a r y  

National Aeronaut ics  and Space Adminis t ra t ion 
Langley Resea rch  Center  
i a n g i e y  AFB,  Virginia 
Attn: M r .  A. T. Mat t son  

National Aeronaut ics  a n d  Space Adminis t ra t ion 
Goddard  Space Fl ight  Center  
G r e enbe  It, Maryland 
Attn: Manned Zlight Support  Office, Codc: 512 

Nat ional  Aeronaut ics  and  Space  Adminis t ra t ion 
G e o r g e  C. M a r s h a l l  Space Fl ight  Center  
Huntsvi l le ,  Alabama Attn: R-SA 

John  F. Kennedy Sp;~c:c: Cent( - r ,  N A S A  
Cocoa Beach ,  F lo r ida  
Attn: LO-PE 

e 

Copic s 

2 

1 


